. 6 In order to summarize these predictions, it is convenient to divide them into two classes. ' First .
• there is a. class of predictions concerning spectra and multiplicities of secondaries in multiparticle production processes. These appear generally to be in good agreement with experiment: for example, the coefficient of the logarithmic increase of multiplicity with energy is roughly correct, 1 '7 and the transverse momentum spectrum of secondary pions has the observed form. 8
The second class of predictions concerns the absorptive parts of high-energy elastic amplitudes, which are calculated by imposing unitarity in the form of the ABFST integral equation. Since the model in its unmodified form leads to amplitudes that are asymptotically dominated by Regge poles, these predictions may be discussed in terms of Regge trajectories and their residues. Up to now, only the intercepts of the vacuum and p tradectories have been calculated. 1 These are in poor agreement with experiment: the intercepts are given as about 0.30 and 0.14, respectively, whereas the true intercepts are about 1.0 and 0.5.
By the "unmodified" form of the ABFST model we mean tlie form in which the kernel of the integral equation is taken to be the on-massshell, low-energy absorptive part of the nn scattering amplitude:
in practice, this kernel is taken to be saturated by a few narrow resonances.
-4- We discuss the probable effects of further modifications of the model, and form some conclusions, in Sec. v.
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II. SUMMARY OF PREDICTIONS OF THE UNMODIFIED MODEL
The ABFST model is defined by the integral equation shown in Fig. 1 , which represents the hypothesis that the total roT absorptive part is obtained by iteration of the low-energy contribution. Corresponding to the various four-momenta defined in Fig. 1 , we define the invariants:
~k"2.
In the forward-scattering case (t written in the form: 12 o), the equation may be 
and Ji, ri, and xi are the spin, 11idth, and elasticity of the resonance. In {2.5) Fi(qoff) is·the form factor for the inn vertex, 
In the unmodified model, one sets l .
(2.8)
The variable k in Eqs. with a discussion of the method and approximations used in its solution.
•
The important point to note here is that the kernel of the unmodified nonforward equation involves the on-shell low-energy absorptive part: v corresponding to Eqs. (2.5) and (2.9) we have in this case
The set of resonances that we used consisted of the first five states listed in Table I . The assmned properties of these resonances are indicated in Tables I and II Table III. A problem with all the above treatments of the nonforward ABFST equation is that a tachyon (that is, a particle with negative masssquared) is generated at the point where cxi=O = 0. However, in the case of the dot-dashed curves in Figs. 2 and 3 , corresponding to the "off-shell cos g '' prescription, it seems possible that some small s perturbation could produce the zero in the residue function that is required to remove the tachyon pole.
Instead of looking at the results of the unmodified ABFST model as a failure of the pion-exchange hypothesis,we prefer to emphasize here the point that the ABFST equation is an equation for the off-shell amplitude, so that we have to use a reasonable off-shell amplitude as input before we start looking for refinements to the model. As we stated before, our aim is to investigate the offshell continuation given by the phenomenological DP form factors.
The reasons for preferring this kind of continuation are briefly as follows: it gives the correct threshold behavior; it behaves asymptotically like the on-shell amplitude, thus introducing no fundamental changes in its functional form; it permits a straightforward generalization to bound state scattering; and i.t has been recently used extensively, and successfUlly, in fitting data on single-pion-exchange t .
reac ~ons.
Furthermore, as Durr 17 has pointed out, the DP form factors are to be regarded as being kinematic factors which account for centrifugal barrier effects that are known to be present.
11
For the meson vertex, the DP factors are of the general form:
the partial wave being given by and and being the spherical Bessel and Neumann functions. be independent of i. That is,following Wolf 18 we define arms "radius of interaction" and require that it be the same for all partial waves. The average multiplicity of secondaries is now improved, and is given by (n) 0.84 .en s + const. , (3.5) which is still somewhat smaller than the experimental value.
It is also of interest to mention the effect of the DP form factors on the transverse momentum distribution of secondaries. It has been shown that within the framework of the ABFST model, thiq is insensitive to the details of the off-shell low-energy scattering amplitudes, 8 being a rather constant property of the model which is in good agreement 1vi th experiment. It is the normalization of the -14-distribution (which is related to the average multiplicity) that depends on the detailed structure of the low-energy amplitudes, and it is found in this case that the DP prescription is the one that gives the best results.
From the preceding discussion we conclude that the DP form factors do improve the quantitative predictions of the model. One question that arises naturally concerns the combined effect of including K and ~ exchange together with DP form factors in the kernel. We examine this in the next section.
IV. INCLUSION OF K AND ~ EXCHANGE
The formalism we used in the generalization of the ABFST model to include K and 11 exchange has been detailed elsewhere. 9 In this case, however, it remains to specify the values of the parameters used:
these are given in Table II .
Once again we applied Eq. ().)),using arms radius of 0.4F
for the KK resonances but the slightly smaller value of O.)F for the Kn channel. We kept the value of 0. 4F unchanged for the KK channel because it yields values of R for that vertex that are consistent with experimental fits. 22 For the Kn system the situation is complicated by the fact that the only reported fits have been made using a modified propagator for the pion. Nevertheless, Trippe et a1. 2 3 have found that a smaller rms radius is needed to describe the data for the Kn state than that used in the nn case, and accordingly we reduced the value of the interaction radius slightly in this case.
The kernel is now built up from all the-resonances listed in Table I .
Apart from resonant states, we have included the p and w as * bound state poles of the KK system, and similarly the K as a pole in the KTl channel. We evaluated the corresponding coupling constants in an SU(3)-symmetric fashion. As we pointed out before, Table III .
The main thing to note here is that the effect of K and ~ exchange is now fairly important, its contribution being twice as large as in the on-shell calculation. The intercepts of both trajectories are raised by roughly the same amount of 0.06. Furthermore, this increase is due almost entirely to K exchange. The exchange of ~·s gives a contribution that is, at most, one order of magnitude smaller than that of K exchange. This is also the order of magnitude of the contribution of the three bound states mentioned above.
The average multiplicity (see Table III) shows considerable improvement too, being in good agreement with recent experimental findings. 7
The different secondaries are in the ratio was also evaluated.. It appeared to be remarkably constant over a large interval of u, especially in the important region: 0 < u < 0.1. In   Fig. 4 we show the behavior of ~nn ( u), ~nK( u), and ~nl)( u), with Although the intercept of the isovector trajectory is now large enough for it to be identified with the p, the isoscalar trajectory is still too low to be called the Pomeranchon. However, its properties now make it a good. candidate for the degenerate leading trajectory discussed by Chew and Snider in their "schizophrenic Pomeranchon" model. 10 Such a trajectory would split into two components (corresponding to the P and P') under the influence of a J -plane branch point associated. with the small high-energy component of the nn scattering amplitude. In order to split into P and P' poles with the observed. properties, split by a similar mechanism, one would expect approximate degeneracy of the resulting P' and p trajectories and residue functions.
There is a certain lack of elegance in the hypothesis that a variety of apparently unrelated small effects (rrrr resonances, offshell continuation, K and ~ exchange, and the schizophrenic mechanism) combine to give a Pomeranchuk intercept near unity, but it does seem increasingly clear from many points of view that the Pomeranchon is a complicated object, and perhaps our prescription inevitably reflects this complication.
In addition to the results presented in this paper, the ABFST model can be used to make many detailed predictions concerning high- In the unmodified model for Ji = 0 this makes no difference, because these terms do not appear in the on-shell kernel given by Eq. (2.10).
For the off-shell continuation using DP form factors, the largest symmetry breaking in the kernel should arise from the factor quq£ cos gs in the p resonance contribution. This factor gives rise to a finite number of nondiagonal terms on the right-hand side of Eq.
(A.2), and we have made a numerical study of its effect. In Fig. 5 we show that this effect is small, although i t is possible that the inclusion of all symmetry-breaking terms in the kernel might suffice to provide a tachyon-killing zero in the I = 0 residue function.
-25--26- 
r------------------LEGALNOTICE---------------------

